Application No. 10/655,533 Docket No.: 2835-0142P 

Reply to Office Action of August 22, 2006 

REMARKS 

Applicants thank the Examiner for the very thorough consideration given the present 
application. Claims 1-16 and 18-36 are now present in this application. Claim 17 has been 
cancelled. No new matter has been added by way of the present amendment. For instance, claims 2- 
25 have been amended to clarify the language and comply with USPTO regulations. Claim 1 has 
been amended to incorporate the limitations of previously presented claim 17, and is supported by 
the specification at page 6, lines 13-15. Newly added claim 26 is supported by the specification at 
page 7, lines 1 1-20. Similarly, newly added claims 27, 30-31, and 33 find support at page 6, lines 2- 
8 and page 8, lines 6-8. Claim 28 is supported by the specification at page 6, lines 27-31. Claim 29 
finds support at page 7, lines 8-9, whereas claims 32 and 34 are supported by the specification at 
page 8, lines 1-4. Newly added claims 35 and 36 find support at page 6, lines 7-11. Accordingly, no 
new matter has been added. 

In view of the amendments and remarks herein, Applicants respectfully request that the 
Examiner withdraw all outstanding rejections and allow the currently pending claims. 

Issues Under 35 U.S.C S112 

Claims 1-25 stand rejected under 35 U.S.C. §1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which Applicants regard as 
the invention. 

In regards to claim 1, the Examiner asserts that it recites a use without any active, positive 
steps. In regards to claims 9, 15, and 18, the Examiner asserts that the scope of the claims is 
uncertain due to the use of the expression "preferably between". 
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Claims 1, 9, 15 and 18 have been amended to correct these informalities. Accordingly, this 
rejection is moot. 

Reconsideration and withdrawal of this rejection are respectfully requested. 

Issues Under 35 U.S.C. S 101 

Claim 1 stands rejected under 35 U.S.C. § 101 as consisting of a claimed recitation of a 
use without setting forth any steps involved in the process. 

Claim 1 has been amended to correct this informality. Accordingly, this rejection is moot. 
Reconsideration and withdrawal thereof are respectfully requested. 

Claim Objections 

Claims 6-17 and 20-25 are objected to as being in improper form. The Examiner asserts 
that these multiple dependent claims depend from other multiple dependent claims. 

Claims 6-17 and 20-25 have been amended in order to correct these informalities. 
Accordingly, this rejection is moot. 

Reconsideration and withdrawal of this rejection are respectfully requested. 

Issues Under 35 U.S.C S 103 fa) 

Claims 1-25 stand rejected under 35 U.S.C. § 103(a) as being unpatentable over SE- 
9700149 (or its equivalent, FI-100248)(hereinafter SE '149) in view of WO 92/16601 (hereinafter 
WO '601). This rejection is respectfully traversed. 
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The Examiner asserts that SE '149 teaches a method for preparation of intermediate 
distillates from plant oils by hydrogenating fatty acid oil to form n-paraffins and catalytically 
converting (isomerization) the n-paraffins into branched paraffins, wherein the hydrogenation is 
operated at a temperature of from 330-450°C and at a pressure of from 30-50 bars and the 
isomerization process is operated at a temperature of from 200-500°C and at a pressure of 70 bars. 
The Examiner further asserts that SE '149 teaches that each of the reaction zones (hydrogenation 
and isomerization zones) comprise one or more catalyst beds, and that the isomerization catalyst 
contains SAPO-11, Pt, and AI2O3, and the hydrogenation catalyst comprises NiMo/Al 2 03. The 
Examiner acknowledges that SE '149 does not teach that the isomerization is operated in a 
countercurrent mode and the hydrogenation is operated in a co-current mode, and relies on WO '601 
to cure these deficiencies. 

Applicants respectfully submit that the Examiner has failed to establish a prima facie case of 
obviousness. To establish a prima facie case of obviousness, three basic criteria must be met. 
First, there must be some suggestion or motivation, either in the references themselves or in the 
knowledge generally available to one of ordinary skill in the art, to modify the reference or to 
combine reference teachings. Second, there must be a reasonable expectation of success. Finally, 
the prior art reference (or references when combined) must teach or suggest all the claim 
limitations. The teaching or suggestion to make the claimed combination and the reasonable 
expectation of success must both be found in the prior art, and not based on applicant's 
disclosure. In re Vaeck, 947 F.2d 488, 20 USPQ2d 1438 (Fed. Cir. 1991). 

SE '149 discloses a process where plant oil feedstock is merely hydrogenated (emphasis 
added), and wherein the hydrogenated product is subjected to isomerization using the co-current 
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(emphasis added) principle. SE '149 fails to teach or suggest that the biological component is 
subjected to prehydrogenation, that the component is subjected to deoxygenation, or that the 
isomerization is operated in a countercurrent mode. WO c 601 fails to cure these deficiencies. 

In the process disclosed by SE '149, the catalyst used during the hydrogenation step is 
rapidly passivated because the feedstock entering the hydrogenation step contains a lot of reacting 
bonds. This results in undesired reactions and difficulty achieving complete hydrogenation. As a 
result, unconverted feedstock enters the isomerization step. In order to avoid the passivation of the 
catalyst in the hydrogenation step, higher hydrogenation temperatures are necessary, which 
inevitably cause undesired coking of the catalyst as well as side-reactions such as cracking and 
polymerization. 

On an industrial scale, there is a delay between deactivation of the catalyst and awareness of 
the problem. Consequently, corrective actions (i.e. reaction temperature increase) are delayed. 
Furthermore, it takes considerable time before the hydrogenation step produces an acceptable 
product once again. Additionally, problems relating to high temperatures increase. The 
unconverted feedstock containing oxygen and/or double bonds flows to the catalyst beds of the co- 
current isomerizing step, causing the structure of the isomerizing catalyst to degrade due to the 
effect of oxygen containing compounds, particularly water. In order to maintain the conversion 
during the isomerizing step at an acceptable level, it is necessary to raise the temperature, resulting 
in the formation of coke on the catalyst, which requires further elevation of the reaction 
temperature. It is well known in the field that reaction rates increase significantly when reaction 
temperatures are elevated. This results in problems, particularly relating to an increase in the 
reaction of undesired reactions, which may lead to dangerous run-away situations. The process of 
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SE c 149 results in fluctuations in the quality of the product. Additionally, the hydrogenation step 
has to be carried out at a high temperature, which shortens the lifetime of the catalyst and results in 
undesired side reactions taking place. The instant invention is directed at solving the problems 
encountered by prior art methods such as that disclosed by SE '149. 

The instant invention is directed to a process for producing a hydrocarbon component, 
comprising a hydrodeoxygenation step followed by an isomerization step, operated using counter- 
current flow principle. Furthermore, the instant process includes a prehydrogenation step of the 
feedstock. The removal of oxygen-containing compounds is essential. The reaction chemistry, 
relating to the removal of oxygen from plant and animal based oils and fats, includes the release of 
propane, H 2 S 3 water, oxides of carbon (C0 2 and CO), and ammonia. These compounds have to be 
separated from the product obtained from the hydrodeoxygenation step. If these compounds are not 
removed from the product obtained from the hydrodeoxygenation step, the catalyst is deactivated, 
the reaction rate decreases and the isomerization activity and the properties of the isomerized diesel 
product are reduced. Furthermore, the formed water may affect the stability of the catalyst. In 
addition, it is critical that the isomerization step is carried out utilizing a countercurrent flow. The 
performance of the isomerization reaction step in the process according to the present invention is 
clearly improved when the counter-current flow is used and the oxygen containing components are 
removed. The counter-current flow principle additionally protects the isomerization catalyst, and 
the stripping phase in the isomerization step improves the process significantly. 

WO '601 is directed to the manufacture of diesel fuel from a feedstock. The feedstock in 
WO '601 is crude oil-based middle distillate containing aromatics. WO '601 fails to disclose or 
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suggest a feedstock comprising biological components and further fails to disclose or suggest any 
isomerization step, countercurrent or otherwise. 

The object in WO c 601 is to remove aromatic compounds, sulphur and nitrogen compounds 
from the middle distillate. In said process, in the first co-current hydrogenation step, aromatics are 
removed by hydrogenation. In the second counter-current hydrogenation step, sulphur and nitrogen 
containing impurities are removed. The obtained product contains 5-10 volume % of aromatics. 

WO '601 does not disclose or suggest any isomerization step; it merely teaches a 
process with two hydrogenation steps. The counter-current flow used in the second 
hydrogenation step yields a higher conversion of aromatics because the chemical equilibrium is 
shifted towards saturated compounds. The removal of dissolved H2S and NH3 impurities merely 
results in an improvement in the kinetic performance of the catalyst. 

The feedstock in WO '601 does not contain any oxygen compounds, water or carbon 
oxides. WO '601 merely discloses a feedstock comprising aromatics which are hydrogenated, while 
sulphur and nitrogen are simultaneously removed. The feedstock of the present invention is 
completely different from that of WO '601. This is evidenced by the difference in boiling ranges 
between said feedstocks. Furthermore, the feedstock used in the present invention is very 
demanding. It may contain several different components, which may react to yield undesired side- 
products. It is well known in the art that feedstocks containing triglycerides are prone to side- 
reactions, such as polymerization, which may complicate the reaction significantly when compared 
with processing of middle distillates, which contain no compounds apt for polymerization. The 
product from the first HDO step of the process according to the present invention is completely 
different when compared with the one obtained from the first step in WO '601. The triglyceride 
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molecule, present as the basic unit in plant oils and animal fats, contains about 10.8 wt% of oxygen, 
which has to be removed as water and carbon oxides utilizing the HDO step. In an ideal HDO 
reaction, theoretically about 12 wt % of water is formed, calculated from the feed. Because 
decarboxylation takes place during hydrotreatment, the typical amount of water is about 7-10 wt % 
and the remaining oxygen is removed as C0 2 and CO. The product from the HDO step contains 
significant amounts of water dissolved in the hydrocarbon and is conveniently removed by the water 
stripping operation of the isomerization step. 

Clearly, SE c 149 and WO '601, alone and in combination, fail to teach or suggest all the 
limitations of the instant invention. For this reason alone, this rejection should be withdrawn. 

Furthermore, assuming arguendo that WO '601 cured the deficiencies of SE '149 (a point 
which Applicants do not concede), it is noted that references cannot be arbitrarily combined. There 
must be some reason why one of ordinary skill in the art would be motivated to make the proposed 
combination of the primary and secondary references. In re Nomiya, 184 USPQ 607 (CCPA 1975). 
SE '149 is directed to the preparation of a distillate from plant oil. Conversely, WO '601 is directed 
at producing diesel fuel from a diesel hydrocarbon feed. One skilled in the art would have not been 
motivated to combine the teachings of these two references in an attempt to arrive at the instant 
invention, absent hindsight gleaned from Applicants' disclosure. 

Because the invention, as set forth in Applicants' claims, is not disclosed or made obvious 
by the cited prior art, reconsideration and withdrawal of this rejection are respectfully requested. 
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CONCLUSION 



All of the stated grounds of rejection have been properly traversed, accommodated, or 
rendered moot. Applicants therefore respectfully request that the Examiner reconsider all presently 
outstanding rejections and objections and that they be withdrawn. It is believed that a full and 
complete response has been made to the outstanding Office Action and, as such, the present 
application is in condition for allowance. 

Should there be any outstanding matters that need to be resolved in the present 
application, the Examiner is respectfully requested to contact Andrew D. Meikle, Reg. No. 
32,868 at the telephone number of the undersigned below, to conduct an interview in an effort to 
expedite prosecution in connection with the present application. 

If necessary, the Commissioner is hereby authorized in this, concurrent, and future replies 
to charge payment or credit any overpayment to Deposit Account No. 02-2448 for any additional 
fees required under 37.C.F.R. §§1.16 or 1.14; particularly, extension of time fees. 

Dated: December 22, 2006 Respectfully submitted, 




Registration No.: 32,868 

BIRCH, STEWART, KOLASCH & BIRCH, LLP 
81 10 Gatehouse Road 
Suite 100 East 
P.O. Box 747 

Falls Church, Virginia 22040-0747 
(703) 205-8000 
Attorney for Applicant 
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